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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

SPECIFICATION

MICROWAVE LANDING SYSTEM GROUND EQUIPMENT

. ANGLE GUIDANCE AND DATA

2-1 SCOPE.- This specification defines the requirements for the Azimuth and
Elevation Equipment of the MLS Ground Equipment. This equipment transmits the
angle guidance  and data functions of the MLS in accordance with the
interoperability  and performance requirements of FAA-STD-022.  Figure 2-1
indicates, in the shaded boxes, the equipment that is covered by this specification. -

2-l. 1 Equipment interrelationships. - The intertelationships  of the various
equipment and functioni of the MLS are specified in FAA-E-2721/1,  MLS Ground ’
Equipment, General Requirements. FAA-E-2721 /l also includes the following
requirements for all MLS equipment, and accordingly, they are not contained-in
this specification: .

(a) General performance requirements such as modularity, electromagnetic
compatibility, and maintainability.

(b) Equipment requiremknts of a general nature such as common test
equipment, power equipment, and Equipment Monitors (EQMs). s

(c) General documentation requirements such as reliability, and
maintainability plans.’ .

Figure 24. MLS Block Diagram

I

MICROWAVE LANDING SYSTEM .
(MLS)

l

ARCSU/RSU;

AZIMUTH m/p AXMUTH ELEVATION
QUIPMENT EQUIPMENT < &QUIPMENT

.
APPROACH
AZIMVRI
STATION

BACK APPROACEi
AZZMUTN ELEVATION
STATION STATION-



1- - FAA-E-272i/2a

DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

SPECIFICATION

MICROWAVE LANDING SYSTEM GROUND EQUIPMENT

. ANGLE GUIDANCE AND DATA

2-l SCOPE.- This specification defines the requirements for the Azimuth and
Elevation Equipment of the MLS Ground Equipment. This equipment transmits the
angle guidance  and data functions of the MLS in accordance with the
interoperability  and performance requirements of FAA-STD-022.  Figure 2-l
indicates, in the shaded boxes, the equipment that is covered by this specification. -

2-l. 1 Equipment interrelationships. - The intertelationships  of the various
equipment and functioni of the MLS are specified in FAA-E-2721/1,  MLS Ground ’
Equipment, General Requirements. FAA-E-2721 /l also includes the following
requirements for all MLS equipment, and accordingly, they are not contained-in
this specification: .

(a) General performance requirements such as modularity, electromagnetic
compatibility, and maintainability.

(b) Equipment requiremknts of a general nature such as common test
equipment, power equipment, and Equipment Monitors (EQMs). s

(c) General documentation requirements such as reliability, and
maintainability plans.’ .

Figure 24. MLS Block Diagram

I

MICROWAVE LANDING SYSTEM .
(MLS)

l

ARCSU/RSU;

AZIMUTH m/p AXMUTH ELEVATION
QUIPMENT EQUIPMENT < &QUIPMENT

.
APPROACH
AZIMVRI
STATION

BACK APPROACEi
AZZMUTN ELEVATION
STATION STATION-



1- - FAA-E-272i/2a

DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

SPECIFICATION

MICROWAVE LANDING SYSTEM GROUND EQUIPMENT

. ANGLE GUIDANCE AND DATA

2-l SCOPE.- This specification defines the requirements for the Azimuth and
Elevation Equipment of the MLS Ground Equipment. This equipment transmits the
angle guidance  and data functions of the MLS in accordance with the
interoperability  and performance requirements of FAA-STD-022.  Figure 2-l
indicates, in the shaded boxes, the equipment that is covered by this specification. -

2-l. 1 Equipment interrelationships. - The intertelationships  of the various
equipment and functioni of the MLS are specified in FAA-E-2721/1,  MLS Ground ’
Equipment, General Requirements. FAA-E-2721 /l also includes the following
requirements for all MLS equipment, and accordingly, they are not contained-in
this specification: .

(a) General performance requirements such as modularity, electromagnetic
compatibility, and maintainability.

(b) Equipment requiremknts of a general nature such as common test
equipment, power equipment, and Equipment Monitors (EQMs). s

(c) General documentation requirements such as reliability, and
maintainability plans.’ .

Figure 24. MLS Block Diagram

I

MICROWAVE LANDING SYSTEM .
(MLS)

l

ARCSU/RSU;

AZIMUTH m/p AXMUTH ELEVATION
QUIPMENT EQUIPMENT < &QUIPMENT

.
APPROACH
AZIMVRI
STATION

BACK APPROACEi
AZZMUTN ELEVATION
STATION STATION-



1- - FAA-E-272i/2a

DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

SPECIFICATION

MICROWAVE LANDING SYSTEM GROUND EQUIPMENT

. ANGLE GUIDANCE AND DATA

2-l SCOPE.- This specification defines the requirements for the Azimuth and
Elevation Equipment of the MLS Ground Equipment. This equipment transmits the
angle guidance  and data functions of the MLS in accordance with the
interoperability  and performance requirements of FAA-STD-022.  Figure 2-l
indicates, in the shaded boxes, the equipment that is covered by this specification. -

2-l. 1 Equipment interrelationships. - The intertelationships  of the various
equipment and functioni of the MLS are specified in FAA-E-2721/1,  MLS Ground ’
Equipment, General Requirements. FAA-E-2721 /l also includes the following
requirements for all MLS equipment, and accordingly, they are not contained-in
this specification: .

(a) General performance requirements such as modularity, electromagnetic
compatibility, and maintainability.

(b) Equipment requiremknts of a general nature such as common test
equipment, power equipment, and Equipment Monitors (EQMs). s

(c) General documentation requirements such as reliability, and
maintainability plans.’ .

Figure 24. MLS Block Diagram

I

MICROWAVE LANDING SYSTEM .
(MLS)

l

ARCSU/RSU;

AZIMUTH m/p AXMUTH ELEVATION
QUIPMENT EQUIPMENT < &QUIPMENT

.
APPROACH
AZIMVRI
STATION

BACK APPROACEi
AZZMUTN ELEVATION
STATION STATION-



1- - FAA-E-272i/2a

DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

SPECIFICATION

MICROWAVE LANDING SYSTEM GROUND EQUIPMENT

. ANGLE GUIDANCE AND DATA

2-l SCOPE.- This specification defines the requirements for the Azimuth and
Elevation Equipment of the MLS Ground Equipment. This equipment transmits the
angle guidance  and data functions of the MLS in accordance with the
interoperability  and performance requirements of FAA-STD-022.  Figure 2-l
indicates, in the shaded boxes, the equipment that is covered by this specification. -

2-l. 1 Equipment interrelationships. - The intertelationships  of the various
equipment and functioni of the MLS are specified in FAA-E-2721/1,  MLS Ground ’
Equipment, General Requirements. FAA-E-2721 /l also includes the following
requirements for all MLS equipment, and accordingly, they are not contained-in
this specification: .

(a) General performance requirements such as modularity, electromagnetic
compatibility, and maintainability.

(b) Equipment requiremknts of a general nature such as common test
equipment, power equipment, and Equipment Monitors (EQMs). s

(c) General documentation requirements such as reliability, and
maintainability plans.’ .

Figure 24. MLS Block Diagram

I

MICROWAVE LANDING SYSTEM .
(MLS)

l

ARCSU/RSU;

AZIMUTH m/p AXMUTH ELEVATION
QUIPMENT EQUIPMENT < &QUIPMENT

.
APPROACH
AZIMVRI
STATION

BACK APPROACEi
AZZMUTN ELEVATION
STATION STATION-



. I

.

.

FAA-E-2721/2a

1
. I

I
I
I
IIIIIIIII

6- -

III .II

Azimuth Angle

* See Table 2-l for requirements in this area.

NOTE: Dashed contours apply only to antennas providing
+60° of lateral coverage.-

Figure,2-2. Contours of PFE Limits for Azimuth Equipment

Azimuth Angle

Note: Dashed contours apply only to antennas providing
+6Oo of lateral coverage.-

Figure 2-3. Contours of PFE Limits For,Elevation Equipment



. I

.

.

FAA-E-2721/2a

1
. IIIIIIIIIIIII

10l

3 l

6- -

III .II

Azimuth Angle

* See Table 2-l for requirements in this area.

NOTE: Dashed contours apply only to antennas providing
+60° of lateral coverage.-

Figure,2-2. Contours of PFE Limits for Azimuth Equipment

Azimuth Angle

Note: Dashed contours apply only to antennas providing
+6Oo of lateral coverage.-

Figure 2-3. Contours of PFE Limits For,Elevation Equipment



. I

.

.

FAA-E-2721/2a

1
. IIIIIIIIIIIII

10 l

3 l

6- -

III .II

Azimuth Angle

* See Table 2-l for requirements in this area.

NOTE: Dashed contours apply only to antennas providing
+60° of lateral coverage.-

Figure,2-2. Contours of PFE Limits for Azimuth Equipment

Azimuth Angle

Note: Dashed contours apply only to antennas providing
+6Oo of lateral coverage.-

Figure 2-3. Contours of PFE Limits For,Elevation Equipment



. I

.

.

FAA-E-2721/2a

1
. IIIIIIIIIIIII

10 l

3 l

6- -

0+e
(2)7

1 OO(Y=)
150(2)

III .II

Azimuth Angle

* See Table 2-l for requirements in this area.

NOTE: Dashed contours apply only to antennas providing
+60° of lateral coverage.-

Figure,2-2. Contours of PFE Limits for Azimuth Equipment

Azimuth Angle

Note: Dashed contours apply only to antennas providing
+6Oo of lateral coverage.-

Figure 2-3. Contours of PFE Limits For,Elevation Equipment



. I

.

.

FAA-E-2721/2a

1
. IIIIIIIIIIIII

10 l

3l

6- -

+.r.-

0+e
(2)7

1 OO(Y=)
150(2)

III .II

Azimuth Angle

* See Table 2-l for requirements in this area.

NOTE: Dashed contours apply only to antennas providing
+60° of lateral coverage.-

Figure,2-2. Contours of PFE Limits for Azimuth Equipment

I. III~0~~~~~. 1
40, 40, -2Q0 0 l +20° *0. MO'

Azimuth Angle

Note: Dashed contours apply only to antennas providing
+6Oo of lateral coverage.-

Figure 2-3. Contours of PFE Limits For Elevation Equipment



. I

.

.

FAA-E-2721/2a

1
. IIIIIIIIIIIII

10 l

3l

6- -

+.r.-
III .II

Azimuth Angle

* See Table 2-l for requirements in this area.

NOTE: Dashed contours apply only to antennas providing
+60° of lateral coverage.-

Figure,2-2. Contours of PFE Limits for Azimuth Equipment

I. III~0~~~~~. 1
40, 40, -2Q0 0 l +20° *0. MO'

Azimuth Angle

Note: Dashed contours apply only to antennas providing
+6Oo of lateral coverage.-

Figure 2-3. Contours of PFE Limits For Elevation Equipment



. I

.

.

FAA-E-2721/2a

1
. IIIIIIIIIIIII

10 l

3l

6- -

+.r.-

0+e
(2)7

1 OO(Y=)
150(2)

III .II

Azimuth Angle

* See Table 2-l for requirements in this area.

NOTE: Dashed contours apply only to antennas providing
+60° of lateral coverage.-

Figure,2-2. Contours of PFE Limits for Azimuth Equipment

I. III~0~~~~~. 1
40, 40, -2Q0 0 l +20° *0. MO'

Azimuth Angle

Note: Dashed contours apply only to antennas providing
+6Oo of lateral coverage.-

Figure 2-3. Contours of PFE Limits For Elevation Equipment



..

-130 FAA-E-272112

2-3.5 Executive monitor.- The executive monitor requirements herein relate to the
monitoring of the integrity of the signal in space and should not be confused with
the Equipment Monitor (EQM) which provides the interface with the Remote
Maintenance Monitoring System (RMMS) and is specified in FAA-E-2721/4  and
FAA-E-2721/1 paras. l-3.5.3 thru l-3.5.3.10. The monitoring requirements defined
in this section are applicable to each Azimuth and Elevation Equipment.

2-3.5.1 Monitoring terms.-

(a) An integrity alarm initiates an automatic sequence of events to inhibit
the erreoneous signal radiation and subsequently restore proper operation by

. switching to redundant equipment and changing the facility operation& status, if
appropriate. .

(b) A secondary alert initiates and automatic sequence of events to inhibit
the erroneous signal radiation and provide warnings to designated locations.

(c) l ’ A field sensor is one sited remotely from the antenna, with enough
sensitivity to detect erroneous signal conditions.

, (d) An integral sensor is one that is located within the antenna aperture
which samples the radiated signal for monitoring purposes.

. . (e> Sampling time is the time period used to average samples of a
parameter in order to reduce the impact of transients on the monitoring system..

(f) The mean angle error is the result when individual angle measurement
errors at a point in space are averaged over a period of time.

k) An overlap occurs whenever two separate functions (e.g., azimuth and
elevation) are radiated simultaneously. .

2-3.5.2 General requirements.- The executive monitor shall provide integrity
alarms and secondary alerts to the LCSU and EQM and shall be designed such that:

(a) Conditions that affect performance at any angle within the coverage
volume are detected. As a minimum, degradations of the equipment
characteristics which contribute to PFE, CMN and angle guidance linearity errors
shall be limited as required by FAA-STD.022 and this specification.

(b) Changes in the local (on and/or around the antenna) environment do not
cause integrity alarms if the signal-in-space is not degraded out of tolerance.
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2-4 QUALITY ASSURANCE AND FAIL-SAFE PROVISIONS

2-4.1 General.- The contractor shall provide and maintain a quality control system
in accordance with FAA-STD-016, and shall apply the quality assurance provisions
as specified in Section 4 of FA-G-2100.  The contractor shall also provide and
maintain a software qudlity program in accordance with FAA-STD.01 8. The
objective of these quality control systems and programs shall include, but not be
limited to, the validation of signal format, rf characteristics, accuracy and
coverage requirements as detailed in this specification and in FAA-STD-022. In
addition, the contractor shall incorporate in his quality assurance programs the
tests described in the paragraphs below and those listed in Table 2-9 or their
equivalent unless they are already included in his test program.

2-4.2 Detailed requirements.. The following tests and conditions shall be included
in either the design qualification, production or type test plans. Some tests will be
required in more than one plan, as specified below. Tab16 2-9 summarizes the tests
required.

2-4.2.1 Test frequencies for design qualification and type test&- The design
qualification and type tests under normal test conditions shall be performed at the
following five different frequencies: 5031.0 MHz, 5047.8 M’Hz, 5061.0 MHz, 5075.7
MHz, and 5090.7 MHz. All temperature and humidity tests shall be performed at a
frequency of 5061.0 MHz.

2-4.2.2 Test frequencies for production tests.- All production equipment shall be
tested at one of the following three frequencies: 5031~0 MHz, 5061.0 MHz, 5090.7
MHz, as selected by the FAA Quality/Reliability Officer (QRO).

2-4.2.3 System factory test range tests.- Measurements shall be performed on a
suitable antenna range.(either  near-field or far-field) to demonstrate the ability of
each type of equipment specified in l-3.1 .l of FAA-E-2721/  1 to satisfy the
coverage, accuracy and beam shape characteristics required by this specification.
Specific tests are detailed below.

2-4.2.3.1 Coverage.- Effective radiated power (ERP) shall be demonstrated at
least at the nine points indicated by an (x) in Figure 2-4. ERP can be demonstrated
by a combination of measured transmitter power (including all interconnect cables
losses) and the net antenna gain measured at the points indicated in Figure ‘2-4. .

2-4.2.3.2  Accuracy.- Tests for horizontal coverage accuracy and vertical
coverage accuracy shall be as specified in 2-4.2.3.2.1 and 2-4.2.3.2.2.  The
contractor shall develop the appropriate test procedures to demonstrate
compliance with the requirements in a simulated rain condition and over the
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